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A catheter has a plurality of sensors and electrodes, Wherein 
the sensors are arranged alternately and spaced apart from 
each other. A system for continuous measurement and map 
ping of physiological data may use such a catheter With a 
coupling unit for insulated coupling of the plurality of sensors 
With a measurement unit and a mapping unit for mapping 
values received from the sensors to a prede?ned matrix. 
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CONTINUOUS MEASUREMENT AND 
MAPPING OF PHYSIOLOGICAL DATA 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Application No. 60/950,420 ?led on Jul. 18, 2007, 
entitled “CONTINUOUS TEMPERATURE MEASURE 
MENT AND MAPPING FOR INTRA-CARDIAC MONI 
TORING SYSTEM”, Which is incorporated herein in its 
entirety. 

TECHNICAL FIELD 

[0002] The technical ?eld of the present application relates 
to continuous measurement and mapping of physiological 
data. 

BACKGROUND 

[0003] The temperature measurement of heart tissue can be 
essential for a patient’s safety, especially during high energy 
stimulation and ablation procedures in a heart operation. Usu 
ally a single temperature sensor is used to measure the local 
heat status at the tip of a catheter during cardiac ablation. 
Furthermore, during other electrophysiological (such as 
high-current stimulation) and hemodynamic cases, there is no 
method available for continuous temperature measurement 
and mapping of the heart and circulation system Which may 
result in an over heating risk of the myocardium tissue, even 
unnecessary burning and permanent tissue damage. 
[0004] Current cardiac hemodynamic and electrophysi 
ological (EP) function monitoring utiliZe different kinds of 
approaches for patient signal/data conversion and acquisi 
tion, such as EP catheter for heart electrophysiological activ 
ity, prcssurc catheter for blood ?oW rate and cardiac output 
(CO) measurement, etc. HoWever, there exist not enough 
methods and strategies for intra-cardiac tissue and blood tem 
perature measurement and monitoring, except for single one 
tip-temperature monitoring during the ablation procedure. 
Cardiac temperature monitoring can provide more heart 
safety information as Well as function estimation/evaluation, 
Which can not be achieved using current hemodynamic and 
electrophysiological methods, such as the tissue safety during 
high-energy stimulation and acute myocardial ischemia 
(AMI) estimation/evaluation. 

SUMMARY 

[0005] In summary, there are several shortcomings and 
possible improvements With current hemodynamic and elec 
trophysiological function monitoring strategies: For 
example, although the calculation relations betWeen blood 
How and blood pressure have been constructed, the function 
relations betWeen cardiac tissue, temperature and blood How 
have not been reliably and accurately determined and setup, 
Which limit the medical application of temperature based 
analysis and monitoring, eg the tissue function and cardiac 
circulation evaluation during high energy stimulation and 
Pecutaneous Transluminal Coronary Angioplasty (PTCA) 
procedure. Current temperature monitoring is limited to 
single local point monitoring, such as the catheter tip-tem 
perature monitoring in the ablation procedure, Which may not 
provide enough temperature evaluation of the Whole chamber 
or heart. Thus, there exists a need to spatially construct the 
temperature. Current cardiac hemodynamic and electro 
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physiological function monitoring cannot provide a tempera 
ture based cardiac function and tissue evaluation and predic 
tion. Also, it is desirable to provide for continuous 
temperature based tissue and circulation monitoring and 
mapping Which could provide a reliable approach for medical 
application evaluation, such as over-buming risk analysis for 
atrial ?brillation ablation, loW temperature indication for 
AMI monitoring, estimation and predication of myocardial 
infarction. Continuous temperature analysis and EP monitor 
ing have not been able to be combined and utiliZed together, 
Which may limit the medical application since EP monitoring 
may not provide enough tissue function estimation and analy 
sis. A close-loop function analysis/estimation and adaptive 
feedback control strategies have not been e?iciently setup. 
For example, during high energy stimulation and ablation 
procedures, the frequency, poWer (current and voltage), 
speed, etc, have not been reliably controlled and optimiZed. 
Thus there exists a need for multi-position temperature moni 
toring and a temperature feedback close-loop control for such 
a procedure. According to various embodiments, a continu 
ous multi-channel mapping strategy for function evaluation, 
cardiac tissue and circulation monitoring as Well as safety 
information is proposed. 
[0006] According to an embodiment a system for continu 
ous measurement and mapping of physiological data may 
comprise a catheter comprising a plurality of spaced apart 
sensors; a coupling unit for insulated coupling of the plurality 
of sensors With a measurement unit: and a mapping unit for 
mapping values received from the sensors to a prede?ned 
matrix. 

[0007] According to a further embodiment, the sensors 
may be temperature sensors. According to a further embodi 
ment, the system may comprise a plurality of catheters each 
comprising a plurality of spaced apart sensors. According to 
a further embodiment, the catheter further may comprises a 
plurality of electrophysiological (EP) electrodes spaced apart 
from the temperature sensors. According to a further embodi 
ment, temperature sensors and EP electrodes may be arranged 
alternately. According to a further embodiment, the tempera 
ture sensors may be thermistors and the coupling unit may 
comprise a ?rst isolating transformer for transmitting a cur 
rent to the plurality of temperature sensors. According to a 
further embodiment, the coupling unit may further comprise 
for each temperature sensor an associated voltage to fre 
quency converter and at least one second isolating trans 
former coupled to the voltage frequency converter. According 
to a further embodiment, each voltage to frequency converter 
may have a prede?ned frequency range Which is non-over 
lapping With another frequency converter and a single isolat 
ing transformer coupled With the voltage of frequency con 
verters. According to a further embodiment, the temperature 
sensors can be thermistors. According to a further embodi 
ment, temperature mapping unit can be operable to track a 
heart function, blood ?oW or any possible abnormal tempera 
ture locations. 

[0008] According to a further embodiment, the sensors 
may be pressure sensors. According to another embodiment, 
a catheter may comprise a plurality of sensors and electrodes, 
Wherein the sensors are arranged alternately and spaced apart 
from each other. According to a further embodiment, the 
sensors can be temperature sensors such as thermistors or 

may be pressure sensors. According to a further embodiment, 
the catheter may further comprise a coupling unit for insu 
lated coupling of the plurality of the thermistors With a mea 
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surement unit. According to a further embodiment, the cou 
pling unit may comprise a ?rst isolating transformer for 
transmitting a current to the thermistors. According to a fur 
ther embodiment, the coupling unit may further comprise for 
each temperature sensor an associated voltage to frequency 
converter and at least one second isolating transformer 
coupled to the voltage frequency converter. According to a 
further embodiment, each voltage to frequency converter may 
have a prede?ned frequency range Which is non-overlapping 
With another frequency converter and a single isolating trans 
former coupled With the voltage of frequency converters. 
[0009] According to another embodiment, a method for 
continuously measuring and mapping of physiological data, 
may comprise the steps of providing a catheter comprising a 
plurality of spaced apart sensors; providing a coupling unit 
for insulated coupling of the plurality of sensors With a mea 
surement unit; and mapping values received from the sensors 
to a prede?ned matrix. 

[0010] According to a further embodiment, the sensors can 
be thermistors. According to a further embodiment, the 
method may further comprise the step of providing a plurality 
of catheters each comprising a plurality of spaced apart sen 
sors and Wherein each catheter further comprises a plurality 
of electrophysiological (EP) electrodes spaced apart from the 
temperature sensors. According to a further embodiment, the 
method may further comprise the step of transmitting poWer 
through a ?rst isolating transformer for transmitting a current 
to the thermistors. According to a further embodiment, the 
method may further comprise the steps of measuring a volt 
age for each thermistor, convening the voltage into a signal 
having a frequency dependent on the voltage, transmitting the 
signal through a second isolating transformer, and converting 
the transmitted signal into a voltage. According to a further 
embodiment, the method may further comprise the step of 
tracking a heart function, blood ?oW or any possible abnonnal 
temperature locations. 
[0011] Other technical advantages of the present disclosure 
Will be readily apparent to one skilled in the art from the 
folloWing description and claims. Various embodiments of 
the present application obtain only a subset of the advantages 
set forth. No one advantage is critical to the embodiments. 
Any claimed embodiment may be technically combined With 
any preceding claimed embodiment(s). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention, and 
together With the general description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to explain, by Way of example, the principles of 
the invention. 

[0013] FIG. 1 shoWs an embodiment of a catheter having a 
plurality of temperature sensors and electrodes. 

[0014] FIG. 2 shoWs a mapping scheme using data derived 
from one or more catheters according to an embodiment. 

[0015] FIG. 3 shoWs an embodiment of a circuit usable for 
transmitting measurements from a catheter according to an 
embodiment. 

[0016] FIG. 4 shoWs an embodiment of a circuit usable for 
transmitting measurements from a catheter according to 
another embodiment. 
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[0017] FIG. 5 shoWs another embodiment of a circuit 
usable for transmitting measurements from a catheter having 
multiple sensors according to an embodiment. 

DETAILED DESCRIPTION 

[0018] To achieve better monitoring and diagnosis for the 
cardiac operation, according to various embodiments, a 
method for continuous temperature measurement and map 
ping is proposed Which may include an isolated continuous 
cardiac temperature measuring method and/or a multi-chan 
nel temperature mapping and function scanning strategy for 
heart and circulation system. 
[0019] According to various embodiments, more ef?cient 
methods and strategies for cardiac function, tissue and circu 
lation system monitoring, analysis, mapping, and evaluation 
as Well as cardiac procedure application safety to the heart can 
be provided, Which utiliZe continuous cardiac temperature 
monitoring, function scanning and mapping. Concurrently, 
the temperature monitoring and mapping technologies may 
also provide cardiac pathology estimation and prediction 
Which other hemodynamic and EP monitoring can not per 
ceive, such as temperature and its variability indicating over 
buming, loW blood ?oW (ischemic region) and abnormal car 
diac activity along conducting pathWay. 
[0020] Thus, the above mentioned shortcomings can be 
overcome and therefore the performance of the medical 
patient monitoring and analysis system Will be improved. In 
summary, the folloWing advantages over the conventional 
hemodynamic and electrophysiological techniques can be 
achieved: A continuous high-accurate temperature method 
and strategy for signal conversion and data transmission With 
high-voltage isolation and loW noise interference. An easy 
and reliable calculation strategy for temperature and its vari 
ability With the tissue pathology, blood ?oW rate, and even 
cardiac output. A versatile multi-channel temperature moni 
toring strategy for cardiac tissue mapping and scanning, func 
tion evaluation, for both local region and chamber analysis, 
such as pathology analysis and prediction. A combined lead 
system for integration of both electrophysiological catheter 
and temperature lead system. The EP activity and tempera 
ture performance of the heart can be utiliZed together for more 
accurate cardiac diagnosis. An automatic feedback control 
strategy based on temperature monitoring and analysis Which 
can more ef?ciently and accurately manipulate the current, 
voltage, frequency, etc, for stimulator and ablator, even dis 
connect the risky application. 
[0021] The folloWing describes embodiments that pertain 
to the circuit design, development and strategies of a neW 
catheter system of integrating multi-channel EP and tempera 
ture lead systems; a hardWare system for supplying poWer, 
converting/transmitting temperature signal, providing an 
accurate and safe temperature measuring and monitoring sys 
tem to the catheter in the cardiac operation; and a strategy of 
multi-channel temperature mapping and scanning for cardiac 
pathology analysis and prediction. 
[0022] FIG. 1 shoWs an embodiment of a catheter 110 
usable for a patient 190 having a non-conductive support 
structure that carries a plurality spaced apart EP electrodes or 
leads 1201, 1202 . . . 120”. In betWeen the EP leads are 

arranged sensor leads 1301, 1302 . . . 130” such as temperature 
sensors, pressure sensors or any other suitable sensor. 

According to an embodiment, thermistors can be preferably 
used as high precision temperature sensors as Will be 
explained in more detail beloW. The EP leads are coupled to 
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an EP lead coupling unit 140 for receiving signals suitable for 
stimulation or ablation provided by a high energy stimulator 
and/ or ablator unit 170 Whereas the sensor leads are coupled 
to a sensor measurement unit 150 such as a temperature 

measurement unit as Will be explained in more detail beloW. 
To this end, the sensor unit 150 may be coupled With a safety 
analysis and adaptive feedback control unit 160 Which can be 
coupled With the high energy stimulator and/or ablator unit 
170. The high energy stimulator and/ or ablator unit 170 sends 
output signals directly to the EP electrodes or via EP coupling 
unit 140. 

[0023] According to one embodiment, one or more such 
multi-channel catheters 110 can be used in a Multi-channel 
close-loop automatic control for high energy stimulator and 
ablator system as shoWn in FIG. 1. Via the close loop feed 
back controlling based on temperature calculation and moni 
toring, the operation procedure, such as stimulation and abla 
tion (energy, current, voltage, frequency, pulse duration, etc) 
can be optimally adjusted. In FIG. 1, according to one 
embodiment, the EP and temperature lead integration cath 
eter 110 is employed to capture both cardiac electrophysi 
ological activity and temperature (heat and energy) informa 
tion, Which can be used to construct a 2D or 3D EP function 

mapping as Well as temperature mapping for pathology 
analysis and cardiac function image registration as Will be 
explained in more detail beloW. 

[0024] Patient safety requires high voltage isolation 
betWeen the subject 190 and the instrument 100.According to 
an embodiment as shoWn in FIG. 2, a high voltage isolation 
transformer 240 is used to transmit the poWer to the isolated 
side (?oating GND, patient ground) and supply the tempera 
ture measuring sensors. To this end, according to one embodi 
ment a non-isolated poWer supply 210 is coupled With a 
sinusoidal Wave oscillator 220 folloWed by a poWer ampli?er 
230 Which feeds one side of transformer 240. Other circuits 
designs can be used to provide the appropriate poWer to the 
instrument side of transformer 240. The patient side of trans 
former 240 is coupled With a recti?er 250 Which feeds a 
poWer ?ltering unit 260. The poWer ?ltering unit 260 is 
coupled With a current control unit 270 to control the current 
fed to a temperature thermistor 280. The temperature of the 
cardiac tissue and circulation can be captured by thermistor 
280 and converted to frequency signals by a high accuracy 
voltage to frequency converter 245. The output of voltage to 
frequency converter 245 is coupled With the patient side of a 
second transformer 235. The instrument side of second trans 
former 235 is coupled With a frequency to voltage transformer 
225 Which outputs a voltage fed to an analog-to-digital con 
ver‘ter unit 215. 

[0025] The voltage to frequency converter 245 can provide 
very accurate temperature measurement and this make it reli 
able to analyZe and evaluate the temperature change and its 
variability. The temperature signal is converted and coded 
into a frequency by voltage to frequency converter (VFC) and 
then the frequency signal after transformer 235 is decoded 
back to a temperature signal by a frequency to voltage con 
ver‘ter (FVC). According to an embodiment, the VFC and 
PVC are used as a pair for a continuous high precision tem 
perature signal transmission. FIG. 2 illustrates a single con 
tinuous temperature measuring strategy and related hard 
Ware. The isolated temperature measurement and 
transmission provide not only safety but loW noise and loW 
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artifacts distortion sinceVFC and PVC can greatly reduce the 
unWanted noise by controlling the signal frequency band 
Width. 

[0026] This measurement strategy is able to achieve con 
tinuous temperature monitoring With high accuracy Which 
may provide a method for more stable and accurate measure 
ment for any kind of minute changes of the myocardial tissue. 
For example, the local temperature drop or variation due to 
myocardial ischemia or infarction can be accurately and cor 
rectly captured by such an arrangement. Single local mea 
surement can provide the temperature value as Well as tem 
perature variation With time, Which may make it possible to 
predict the pathology of ROI (region of interest) of the heart 
that electrophysiological signal might not be able to catch and 
perceive, especially for high risky cardiac tissue point during 
high-energy stimulation and ablation. 
[0027] Based on such a single channel temperature mea 
suring strategy and concept, according to another embodi 
ment a multi-channel channel temperature measuring and 
monitoring 300 can be provided as shoWn in FIG. 3. The 
multi-channel temperature sensors can be from one tempera 
ture catheter or a combination of several temperature lead 
systems. Via the multi-lead temperature reconstruction, the 
temperature mapping and intra-cardiac heat ?oW scanning 
image can be achieved as Will be explained beloW in more 
detail, Which may provide a neW method for cardiac pathol 
ogy analysis and prediction, such as myocardial ischemia, 
etc. FIG. 3 shoWs the schematic of multi-channel temperature 
monitoring and analysis system. According to an embodi 
ment, a central instrument poWer supply/management unit 
320 provides the appropriate poWer via a ?rst transformer 330 
to a recti?er ?oating poWer supply unit 340. This unit 340 
may supply a plurality of temperature sensors 130l . . . 130”. 

Each temperature sensor 280l . . . 280” sends its output signal 
to an associated voltage to frequency converter 370l . . . 370” 
Which in turn transfers its output signal over an associated 
transformer 360l . . . 360” to an analog-to-digital signal con 

ver‘ter (ADC) unit 350 l . . . 350”. The respective digital signals 
from ADC units 3501 . . . 350” are fed to a multi channel 

temperature monitoring and mapping unit 310. According to 
another embodiment, a single ADC unit and respective mul 
tiplexer arrangement can be used to convert the temperature 
signals. 
[0028] Temperature sensors, such as ther'mistors 280l . . . 

280 can monitor different positions or tissue of the cardiac 
system, such as RV, RA or different points of the same cham 
ber. Using multi-channel temperature sensors, a user is able to 
track the temperature of multi heart tissue points of interest, 
especially monitoring the blood ?oW pathWay of different 
chambers and tissue function of the cardiac excitation path 
Way. According to another embodiment, as shoWn in FIG. 4, 
multi-channel temperature signals can be transmitted by one 
isolated transformer 360 With different signal frequency 
bands. To this end, each voltage to frequency converter 370l 
. . . 370” may for example have a non-overlapping dedicated 

frequency range. On the instrument side an appropriate ?lter 
bank 380 may be provided to separate the signals from the 
various temperature sensors 280l . . . 280”. 

[0029] The multi-channel temperature monitoring system 
310 includes multi-lead temperature catheter 110, continuous 
temperature signal conversion and acquisition, temperature 
component mapping algorithm, and evaluation strategy. FIG. 
4 shoWs the schematic of multi lead based temperature matrix 
mapping system 310. By temperature scanning, tracking, and 
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mapping, the function and abnormality of the Whole, single 
chamber, and even blood ?oW pathWay can be accurately 
captured. At the same time, the preferred embodiments of the 
current invention also include calculation strategy for rela 
tions betWeen blood How and temperature changes and vari 
ability, both for cardiac chamber, cardiac vessel, and heart 
CO. For example: 

In Which, BF stands for the blood ?oW amount or rate; 3%.) 
is the linear or nonlinear function betWeen blood ?oW index 
and temperature calculation; ti, Ati, mi, . . . are temperature 
related calculation (temperature changes, standard deviation, 
etc.) 
[0030] Via the calculation and modeling of the blood How 
and temperature mapping, an estimation and evaluation of the 
cardiac function and health can be derived. For instance, BF 
calculation and pattern of every single heart beat can be 
achieved With continuous real time temperature mapping and 
the pattern changes/variability With time may be utiliZed for 
clinical analysis and diagnosis. BF can be used as a cardiac 
healthy and function index, even prediction of the pathology 
since temperature changes may be present much earlier than 
electrophysiological index in a lot of cases. By constructing 
the calculation betWeen blood How and temperature, a real 
time temperature and instant blood ?oW rate mapping can be 
achieved. Temperature based BF calculation may be used as 
healthy index clinically. 
[0031] Placement of the catheters can be tracked according 
to knoWn methods such as any kind of knoWn medical imag 
ing so that the measurement of the different temperatures by 
the sensors, as for example shoWn in FIG. 5, corresponds to 
the assumed matrix. Points of interest not covered by the 
catheter sensors can be obtained by interpolation. 

[0032] In FIG. 5, the temperatures of heart tissue and ves 
sels are measured by multi-leads using different temperature 
catheters 110. FIG. 5 shoWs in particular tWo catheters placed 
Within a heart at predetermined positions. The derived tem 
perature values can be constructed With an element matrix 
400 for heart and blood temperature system. Every element 
T17 in the temperature mapping matrix 400 stands for the tem 
perature value, variability, or other derived temperature 
index. With the temperature mapping, it is possible to track 
the heart function, blood How, and any possible abnormal 
temperature locations Which may indicate pathology, such as 
over burning by ablation/ stimulation, ischemic/infracted 
myocardial points and loW blood ?oW areas. According to an 
embodiment, as indicated by the shaded temperature scale 
410 on the right, a color scheme can be used, Wherein the 
color of the matrix component/unit stands for the high or loW 
of the temperatures for the corresponding cardiac points TU. 
Other coding of the temperature may apply according to 
various embodiments. 

[0033] As discussed above, according to an embodiment, 
the EP signal measurement and temperature measurement (or 
other hemodynamic measurement, such as blood pressure.) 
can be combined by integrating temperature thermistors 
(leads) 130l . . . 130” and electrophysiological signal leads 
120l . . . 120” into one catheter 110 as shoWn in FIG. 1. The 
neW catheter 110 can acquire the electrophysiological signals 
(ICEG, intra-cardiac electrograms) and temperature at the 
same time. The information combination and fusion of EP 
signal matrix and temperature (hemodynamic) matrix can 
provide more accurate and reliable signal measurement, func 
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tion evaluation, and cardiac tissue/circulation monitoring as 
Well as subject safety and operation procedure risk Warning 
information. The close loop system for high energy stimula 
tor and ablator controlling based on the multi temperature 
lead is illustrated in FIG. 1. Electrophysiological signal and 
hemodynamic signals usually come from different mecha 
nism Which may result in different kind of clinical symptom. 
For example, electrophysiological activity of the heart are 
acute index While hemodynamic are usually sloWer, such as 
long term loW blood ?oWing in the coronary artery resulting 
in myocardial ischemia and slight ST segment changes of the 
EP signals. According to various embodiments, utiliZing both 
EP signal as Well as hemo signals, may provide more reliable 
diagnosis and then earlier treatment With less risk for subject. 
[0034] The principles according to various embodiments 
can also be extended to other EP and hemodynamic measure 
ment, such as blood pressure mapping system for heart, blood 
?oW rate mapping for heart and vessels, etc. Optimistically, 
using the same application concept, the EP lead, hemody 
namic lead and temperature lead systems can be integrated 
together, Which can greatly reduce the time, complexity and 
patient safety risk for cardiac operation. 
[0035] The invention, therefore, is Well adapted to carry out 
the objects and attain the ends and advantages mentioned, as 
Well as others inherent therein. While the invention has been 
described and is de?ned by reference to particular preferred 
embodiments of the invention, such references do not imply a 
limitation on the invention, and no such limitation is to be 
inferred. The invention is capable of considerable modi?ca 
tion, alteration, and equivalents in form and function, as Will 
occur to those ordinarily skilled in the pertinent arts. The 
described preferred embodiments of the invention are exem 
plary only, and are not exhaustive of the scope of the inven 
tion. Consequently, the invention is intended to be limited 
only by the spirit and scope of the appended claims, giving 
full cogniZance to equivalents in all respects. 

What is claimed is: 
1. A system for continuous measurement and mapping of 

physiological data comprising: 
a catheter comprising a plurality of spaced apart sensors; 
a coupling unit for insulated coupling of said plurality of 

sensors With a measurement unit; 
a mapping unit for mapping values received from said 

sensors to a prede?ned matrix. 

2. The system according to claim 1, Wherein said sensors 
are temperature sensors. 

3. The system according to claim 2, comprising a plurality 
of catheters each comprising a plurality of spaced apart sen 
sors. 

4. The system according to claim 2, Wherein said catheter 
further comprises a plurality of electrophysiological (EP) 
electrodes spaced apart from said temperature sensors. 

5. The system according to claim 3, Wherein temperature 
sensors and EP electrodes are arranged alternately. 

6. The system according to claim 2, Wherein the tempera 
ture sensors are thermistors and said coupling unit comprises 
a ?rst isolating transformer for transmitting a current to said 
plurality of temperature sensors. 

7. The system according to claim 6, Wherein said coupling 
unit further comprises for each temperature sensor an asso 
ciated voltage to frequency converter and at least one second 
isolating transformer coupled to said voltage frequency con 
ver‘ter. 
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8. The system according to claim 7, wherein each voltage 
to frequency converter has a prede?ned frequency range 
Which is non-overlapping With another frequency converter 
and a single isolating transformer coupled With said voltage 
of frequency converters. 

9. The system according to claim 2, Wherein the tempera 
ture sensors are thermistors. 

10. The system according to claim 2, Wherein temperature 
mapping unit is operable to track a heart function, blood ?oW 
or any possible abnormal temperature locations. 

11. The system according to claim 1, Wherein said sensors 
are pressure sensors. 

12. A catheter comprising a plurality of sensors and elec 
trodes, Wherein the sensors are arranged alternately and 
spaced apart from each other. 

13. The catheter according to claim 12, Wherein the sensors 
are temperature sensors. 

14. The catheter according to claim 12, Wherein the sensors 
are pressure sensors. 

15. The catheter according to claim 13, Wherein the tem 
perature sensors are thermistors. 

16. The catheter according to claim 15, further comprising 
a coupling unit for insulated coupling of said plurality of the 
thermistors With a measurement unit. 

17. The catheter according to claim 16, Wherein said cou 
pling unit comprises a ?rst isolating transformer for transmit 
ting a current to said thermistors. 

18. The catheter according to claim 17, Wherein said cou 
pling unit further comprises for each temperature sensor an 
associated voltage to frequency converter and at least one 
second isolating transformer coupled to said voltage fre 
quency converter. 
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19. The catheter according to claim 18, Wherein each volt 
age to frequency converter has a prede?ned frequency range 
Which is non-overlapping With another frequency converter 
and a single isolating transformer coupled With said voltage 
of frequency converters. 

20. A method for continuously measuring and mapping of 
physiological data, comprising the steps of: 

providing a catheter comprising a plurality of spaced apart 
sensors; 

providing a coupling unit for insulated coupling of said 
plurality of sensors With a measurement unit; 

mapping values received from said sensors to a prede?ned 
matrix. 

21. The method according to claim 20, Wherein said sen 
sors are thermistors. 

22. The method according to claim 20, further comprising 
the step of providing a plurality of catheters each comprising 
a plurality of spaced apart sensors and Wherein each catheter 
further comprises a plurality of electrophysiological (EP) 
electrodes spaced apart from said temperature sensors. 

23. The method according to claim 21, further comprising 
the step of transmitting poWer through a ?rst isolating trans 
former for transmitting a current to said thermistors. 

24. The method according to claim 5, further comprising 
the steps of measuring a voltage for each thermistor, convert 
ing said voltage into a signal having a frequency dependent on 
said voltage, transmitting said signal through a second isolat 
ing transformer, and converting said transmitted signal into a 
voltage. 

25. The method according to claim 21, further comprising 
the step of tracking a heart function, blood ?oW or any pos 
sible abnormal temperature locations. 

* * * * * 


